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Abstract—This study examined the Communication Jigsaw as a novel, ap-
plied jigsaw strategy aimed to extend scholarly communication between univer-
sity students. As the defining characteristic of the Communication Jigsaw, writ-
ing sheets were used as resources for reports and discussions. This documenta-
tion method enabled students to access all reports. In addition, a comment ses-
sion was introduced to provide educational access to all subtopics. Contents 
were entrusted to each student and a student’s actuation for self-directed, deep 
learning appeared in the quality of their comments and their selection of reports 
for comment. All reports and commenting activities were facilitated by e-
Learning technologies and monitored. Then, collected data were analyzed using 
social graphs.  
This study revealed that the comment session nurtured critical competencies 
toward applying acquired knowledge and finding information. Additionally, the 
Communication Jigsaw enabled the identification of outstanding performances 
among students and their connections. The Communication Jigsaw facilitated 
finding and analyzing the process of forming academic hubs and cliques within 
the scholarly community. The distribution spectrum of connections in the com-
ment section did not conform to Gaussian distribution principles but rather the 
distinct distribution pattern characteristic of social communication. Taken to-
gether, this study showed a concrete example of lesson design and evaluation 
method to be adaptable to the flat world communication. 
Keywords—active learning, cooperative learning, jigsaw technique, scholarly 
communication, social graph, written reports 
1 Introduction 
The “jigsaw” technique is a cooperative learning strategy based on group dynamics 
and social interactions [1]. This subset of learning techniques is the most well-studied 
and most frequently used of the cooperative learning approaches to date [2, 3].  
There are currently six types of jigsaw strategies applicable to the classroom envi-
ronment: 
1. Original Jigsaw, usually called Jigsaw I, developed by Aronson [1] 
2. Jigsaw II developed by Slavin [4, 5] 
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3. Jigsaw III developed by Stahl [6] 
4. Jigsaw IV developed by Holliday [7] 
5. Reverse Jigsaw developed by Hedeen [2] 
6. Subject Jigsaw developed by Doymus [3] 
All jigsaw strategies have been used in group-based learning environments and in-
volve students cooperating with their peers toward an educational goal. The basic 
procedures of the six strategies are the same and incorporate the structured interaction 
of groups of students. The students are initially divided into original groups. Then, the 
academic material is divided into subtopics that are assigned to the members of each 
group. After students report the results of their investigation and discuss with their 
original group, they are reorganized into expert groups. These new expert groups 
discuss their shared subtopic toward elucidating a final answer. The students then 
return to their original group to report on the conclusions of each subtopic and amass 
what they have learned.  
Some changes have been made to the application of the jigsaw process since its in-
ception in 1978. 
Jigsaw II includes a final test of expertise given in addition to Jigsaw I. Jigsaw III 
incorporates a form-based evaluation process. Unlike Jigsaw I, II, and III, Jigsaw IV 
recommends that quizzes are given to students in order to check their learning, and 
instruction by a teacher is provided to cover missed information at the end of Jigsaw 
process. While Jigsaw I, II, III, and IV emphasize the student’s comprehension of the 
subject material, the Reverse Jigsaw focuses on their interpretation (e.g. perceptions, 
judgments). The Subject Jigsaw involves mixing both the subtopics and the students. 
Each original group is assigned a different subtopic and, therefore, the students in an 
original group engage the same subtopic and an expert group is composed of students 
with different subtopics. 
The jigsaw technique is known for enabling students to actively participate in the 
learning process. Studies have determined that jigsaw is highly effective because it 
engages students twice (in their original groups and in their expert groups), encour-
ages learning from one another [8], increases self-esteem [9], makes students respon-
sible for teaching in their groups [10], improves social/relationship skills [11], in-
creases student engagement, short-term and long-term retention of the subject matter, 
facilitates the frequent use of critical thinking, and results in a greater likelihood of 
transferring the lessons learned from one situation to another [12, 13]. Furthermore, 
effective academic achievement using the jigsaw approach has been extensively doc-
umented (e.g. [14] [15]). 
However, when we focus on access of students to resources, each student has one 
subtopic they are in charge of reporting but they learn about the other subtopics from 
the oral reports of their peers. For example, if a jigsaw of four subtopics is running, 
each student has only a quarter of chance to face the original reports. In other words, 
students have the responsibility for reporting on the same subtopic twice: once on 
their own investigation to the original group and then on the discussion in the expert 
session. 
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Therefore, our Communication Jigsaw was developed to expand students’ access 
to information by introducing communication through time-independent written doc-
uments. 
1.1 Expanding Scholarly Communication 
 As determined in a famous study by Granovetter (1973), only 16% of people de-
cide important matters through a contact they see “often,” whereas 84% make deci-
sions through contacts they see only “occasionally” or “rarely” [16]. This result re-
veals the importance of communicating with weak connections more than with strong 
acquaintances. Buchanan (2002) observed this phenomenon as well and concluded 
that without weak ties, a community would be fragmented into a number of isolated 
cliques [17]. Thus, it is important to develop concrete methods to connect students 
over structured groups.  
Our Communication Jigsaw takes these findings into account by incorporating an 
additional session that allows students to access other original written resources. In 
this session, students can access their interested original resources or discover indis-
pensable unknown points of view. The default setting for this comment session is a 
classroom, with time limits imposed for searching sheets on the table and recording 
comments [18]. Then, we scan the report sheets and distribute them in e-Learning.  
2 Development of the Communication Jigsaw 
The Communication Jigsaw was designed to introduce description-based scholarly 
communication and manage the following potential problems and restrictions of cur-
rent jigsaw methodologies. 
2.1 Descriptive Communication 
Anderson (1993) summarized the following educational issues specific to Japanese 
students: (a) rarely initiated discussion, (b) avoided bringing up new topics, (c) didn't 
challenge the instructor, (d) seldom asked questions for clarification, and (e) didn't 
volunteer answers [19]. Furthermore, many additional articles have highlighted Japa-
nese students’ shyness and unwillingness to speak (e.g. [20, 21]). These observations 
are likely tied to cultural values: verbal messages are implicit and indirect; context 
(situation, people, nonverbal elements) is more important than words; one talks 
around the point and embellishes it [22].      
Our description-based communication can help manage students’ shyness. The 
method is intentionally developed as the affinity diagram, similar to the KJ-Method 
[23]. A report sheet in which student’s result of investigation is recorded is designed. 
Through discussions in expert groups, similar sheets are grouped together. This sheet 
represents a medium that enhances students’ discussion and enables ideas to be classi-
fied, named, voted on, and evaluated. 
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The original KJ-Method places emphasis on the ideas being relevant, verifiable, 
and important. In our affinity diagram, this method of description encourages less 
verbal students to participate. In addition, this approach allows groups to come to a 
democratic consensus using peer evaluation after the cooperative activities. 
2.2 Switch to Students in Charge 
The Jigsaw IV uses a test to confirm learning has been achieved by students in 
their expert groups [24]. However, for the Communication Jigsaw strategy, we ask 
students to switch charge of their reports. To do this, all students must prepare expla-
nations of a report written by another student. Then, in the original group, they must 
listen to a report intently, read a description carefully, and ask questions until they 
understand the content. In addition to ensuring comprehension, this procedure enables 
peer review evaluation within the expert groups. Fair value judgment is expected.  
2.3 Chance to Access All Subtopics 
Unlike the other Jigsaw strategies, the Communication Jigsaw approach allows ac-
cess to all subtopics. At this point, each student is in charge of two subtopics: a report 
sheet subtopic and an expert group subtopic. In addition, we introduced a comment 
session to allow students to write comments regarding each report sheet from the 
other subtopics. The student can select a target report sheet by interest, experience, 
and ability level; content of a comment is entrusted to and expected of each student. 
This procedure is intended to introduce more free communication that is different 
from the activities in the original and expert groups. The emerging communication 
does not limit co-presence communication but adds communication through written 
documents. Even though both co-presence communication and written communica-
tion enable students to establish ties, the affordance of each method is rather distinct. 
Face-to-face interactions can provide rich communication experiences but are strong-
ly bound by spacial constraints. On the other hand, written communication lacks the 
richness of physical interaction but allows for communication across space and time. 
Kostakos (2010) described the mixture of these spatial and trans-spatial communica-
tion modalities as a fused network that ultimately acted as an individuals’ platform for 
social engagement [25]. The addition of the commenting procedure described in this 
study is not aimed at open-ended targets such as communication in social network 
systems (SNSs) but, instead, attempts to expand the academic reach to every member 
of a classroom, while e-Learning facilitates the selection of a target.   
Accordingly, the purpose of this study was to examine the efficacy of the Commu-
nication Jigsaw strategy. Specifically, this report investigated the effects of written 
scholarly communication on a comment session.  
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3 Materials and Methods 
To analyze scholarly communication among university students, two courses with 
the same content were carried out and monitored, and collected data included the 
introduced evaluations and social graph analysis. 
The control group engaged in communication sessions at the end of each jigsaw in 
a classroom environment. The experimental group experienced the same lesson plan 
as the control group but its communication session was arranged using e-Learning.  
Six jigsaws were executed in each course. For both courses, three evaluations were 
performed: an evaluation of the report sheet and the comment sheet from each jigsaw 
and a final examination at the end of the course.  
3.1 Sheets 
A6-sized report sheets (control group & experimental group) and comment sheets 
(control group) were used in this study. Both sheets contained entry columns on the 
front side to record the related two students’ identification data and evaluated score 
into a computer; the students’ descriptions were contained on the backside (Fig. 1).  
 
Fig. 1. Example of a report sheet 
3.2 Evaluation Instruments 
The following three evaluation methods were used to measure students’ learning, 
and data from the comment sessions were introduced to the social graph analysis to 
understand students’ scholarly communication.  
Three Evaluations 
! Report sheet: Each sheet was evaluated in the expert group activities using a peer 
evaluation method. A total of six report sheets per student were collected. 
! Comment sheet: A teacher reviewed all comments, identified prominent or scholar-
ly contributive comments, and scored them. A total of over twelve comments per 
student were reviewed.  
! Final examination: After six Communication Jigsaw exercises, a paper examina-
tion was conducted to assess students’ knowledge acquisition. 
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The students’ scores for each evaluation measure were normalized ! [0,100] and 
used for further analysis. 
Social Graph Analysis. The two students’ ID data from the comment sheet or e-
Learning corresponded to a comment writer and a target student. This was the funda-
mental vector of scholarly communication between two students and was represented 
using social graph analysis. In social graph analysis, a “node” corresponds to a stu-
dent and an “edge” reflects a comment from this student to another student. The social 
graph results from drawing the relationship between all nodes and edges. The graph 
includes hubs of nodes with aggregated edges, as well as clusters that are cohesive 
aggregations of more edges than are in the other parts of the network.  
A vector operation of the directed graph method was used for this analysis. Draw-
ing the social graphs and calculating the graphs’ metrics were achieved using No-
deXL Pro (Social Media Research Foundation, California, USA). 
3.3 Communication Jigsaw Procedure 
The applied process of the Communication Jigsaw was the same as other jigsaw 
strategies. However, the Communication Jigsaw introduced additional communication 
opportunities using written sheets, which, in turn, enabled the introduction of addi-
tional applied activities. 
Table 1.  The Communication Jigsaw procedure 
Process Place Remarks A B C D 
Introduction Classroom All members Instruction 
Original group 
Homework Writing a report sheet 1 2 3 4 
Classroom Explain Group discussion 1 
Classroom Exchange sheets 2 3 4 1 
Expert Group Classroom Explain Peer evaluation Group discussion 2 
Original group Classroom Report findings Group discussion 3 
Comment session Classroom (control) / e-Learning (experimental) 
Writing comments 
Teacher evaluation 3, 4 4, 1 1, 2 2, 3 
Reflection Classroom All members Classroom discussion 
A - D: Four students  
1 - 4: Four subtopics  
 
Table 1 delineates the Communication Jigsaw procedure. 
First, all students were assigned to an original group of four members. Next, four 
subtopics were introduced and each student was instructed to complete a report sheet 
on one of the subtopics at home. In the following classroom session, the students 
presented their individual investigation results to the original group (Group discussion 
1). As a specific characteristic of the Communication Jigsaw, students exchanged 
their report sheets with another student at the end of the original group session. 
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Second, the original groups were reorganized into expert groups according to sub-
topic; i.e. students joined together in groups with other students who had a report 
sheet on the same topic (Group discussion 2).  
Third, all students moved back into their original groups and presented the findings 
from their expert groups (Group discussion 3). 
As another unique characteristic of the Communication Jigsaw, we added a com-
ment session to the next step of each jigsaw. At this point, each student engaged in 
two topics: a report sheet topic and an expert group topic. Then, each student was 
required to write comments on at least two other subtopics (Comment session). For 
the control group, each student wrote their comments during the lesson, in the class-
room. For the experimental group, the teacher scanned and uploaded the report sheets 
to the Moodle Learning Platform and each student commented on an electronic mes-
sage board on the site. 
Finally, the students participated in a reflection session in the classroom environ-
ment to summarize a topic. 
4 Results 
4.1 Implementation 
Two university courses were selected for inclusion in this study. The courses had 
the following characteristics:  
! University: Chiba University, Chiba, Japan 
! Course title: “International Understanding from Statistical Data” (a general educa-
tion subject) 
! Grade of students: First-year undergraduates from four colleges 
! Course periods: October - November 2016 (control group) and October - Novem-
ber 2017 (experimental group) 
4.2 Three Evaluations  
Upon comparison of the results from the three evaluations, no significant differ-
ences between the groups were found (Table 2).  
Table 2.  Mean values from the three evaluations 
 Control Experimental 
Report sheet 70.19 (17.77) n = 88 65.21 (17.24) n = 66 
Comment sheet 13.13 (11.64) n = 89 14.08 (18.32) n = 67 
Final examination 64.25 (10.58) n = 87 65.55 (14.96) n = 64 
Mean value, standard deviation in parentheses, and number of students 
 
However, differences in the mean values among the three evaluations were seen in 
each group, because these evaluations varied substantially in both methodology and 
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evaluators. Notably, scores from the comment sheets had smaller means and larger 
standard deviations.  
The scores of 63 students from the experimental group who engaged in all three 
evaluations were subjected to further analysis. There was a statistically significant 
difference between evaluations as determined by one–way ANOVA (F(2,189) = 
212.6, p < 0.01). The Steel-Dwass post-hoc test was used to compare the three evalua-
tions and revealed that the scores from the comment portion were significantly lower 
than from the report sheet and the final examination (p < 0.01). A continuous correla-
tion analysis showed a weak but positive correlation among the three evaluation 
scores (Table 3).  








Report sheet 1 0.264 * 0.276 * 
Comment sheet - 1 0.405 ** 
Final examination - - 1 
 *p < 0.05, **p < 0.01 
Distribution of the Three Evaluations. Figure 2 reflects the distributions of the 
three evaluations from the experimental group. Here, in addition to the difference in 
mean value, a distinct decay distribution of the comment evaluation was observed. 
 
Fig. 2. Spectral distributions and cumulative relative frequencies of the three evaluations from 
the experimental group 
Comparison of the Comment Sessions Scores. Toward illuminating differences 
in scholarly performance between the control and experimental group, the spectra of 
the comment session scores were compared (Fig. 3). This revealed that a majority of 
students in both groups were inactive in terms of scholarly performance. Neither dis-
tribution showed spectrum with normal distribution. The scores from the top students 
were counted four-times the mean in the control group and six-times the mean in the 
experimental group. Particularly, some scores were seen at discrete superior points in 
the experimental group. 
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Fig. 3. Spectra comparison of the comment session scores from both groups 
4.3 Social Graph Analysis of Comment Session 
Data collected from the comment sessions of the experimental group were mapped 
using the social graph analysis. As a characteristic of the social graph analysis, we 
could involve all students from the course including those who did not complete the 
entire jigsaw procedure. Thus, the analysis processed all communication that occurred 
in the course including nodes with different edge numbers. 
Figure 4 presents the social graph of the comment sessions from the experimental 
group. 
 
Fig. 4. Social graph of comment sessions from the experimental group.  
Nodes are positioned using a circular layout and hand-positioned and colored to reflect 
nodes with important metrics and relevant scores.  
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This social analysis appears as a meshed graph. In the graph, important nodes are 
emphasized and related edges are colored, but we can distinguish the limited direct 
connections among these notable nodes. When we see nodes with the highest final 
examination score, highest comment score, and highest report score from the three 
evaluations, the numbers of out-degree (the number of comments) are 10, 15, and 10 
respectively and close to the required minimum comment number of 12. In addition, 
the mean of reciprocated nodes to pair ratio in this network is small (Table 4). We can 
thereby understand the discrepancy between the top students in the three evaluations 
and the lack of communicational connection among them, even though the weak cor-
relation is shown in Table 3. 
Metrics. Table 4 shows the calculated metrics of the social graphs from the control 
and experimental groups. In both networks, the calculated diameters were small (3), 
and the maximum nodes in a connected component were equal to the number of 
nodes. Therefore, we concluded that both social graphs were small-world networks, 
as defined by Milgram [26]. In other words, students from the comment sessions in 
both groups were totally connected. 
Table 4.  Social graph metrics of communication in the comment session 
Graph Metrics Control Experimental 
Nodes 89 67 
Unique edges 908 660 
Total edges 1009 840 
Reciprocated nodes paired ratio 0.121 0.192 
Maximum nodes in a connected component 89 67 
Diameter 3 3 
Average shortest path length 1.76 1.68 
Average degree 21.5 22.1 
Average cluster coefficient 0.12 0.19 
 
Distribution of Degree. By introducing comment sessions, the Communication 
Jigsaw enabled students to access the entire information of a course. Specifically, the 
experimental group used e-Learning for their activity. The emerging network was 
expected to be the fused product of both the co-presence network of face-to-face 
communication and the online network, such as communication in SNS.  
The graph of a Gaussian distribution showed a bell-shaped curve, a tool used by 
most scientific studies on education. However, Barabási et al. (1999) found that hu-
man social activities follow power-law [27]. As a well-known example, the degree of 
distribution of communication in SNS is also considered to follow a power-law distri-
bution [28]. Power-law distribution describes data that contain more extreme values 
than a Gaussian distribution, indicating the existence of hubs. Pan et al. (2011) inves-
tigated the characteristics of a fused network and found a decay spectra affected by 
the power-law distribution of SNS [29]. In fact, the Communication Jigsaw was de-
signed to act as a fused network; however, to protect the safety of students’ social 
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connections, the system offers a secure, controlled e-Learning environment (fixed 
members).  
 
Fig. 5. Spectral distribution and cumulative relative frequency of degree in both groups 
As such, the observed distribution of degrees in the experimental group had no 
peak and resembled uniform distribution (R2 = 0.9272), as shown in Figure 5. Howev-
er, similar to the results of Pan et al., we confirmed the expanding tail in a graph of 
the experimental group. 
There are two potential reasons for the discrepancy between the results of Pan et al. 
and our experimental group. First, a student’s minimum comment number was as-
signed in our session, and second, Pan et al. included freer social message communi-
cation such as friend messaging, wall postings, comments, and photo tags in Face-
book.  
The latent precondition for a student to write a comment for the experimental 
group was to be entrusted to each student. This style of commenting was regarded as 
an open question, which varied from student to student, without any pre-defined crite-
ria for conducting a message. Thus, this learning environment would introduce a situ-
ation similar to an independent private value (IPV) auction. In the general auction, 
preceding studies have shown that the true valuation of buyers was a dominant strate-
gy for each buyer. In this case, optimal price (evaluated quality) is independent of the 
number of buyers [30]. These prices of buyers then follow a uniform distribution [31]. 
This assumption could be applied to simplify the explanation of how students select 
target reports. Through preceding group discussion 1-3, each student had the ability to 
value the quality of the reports. However, the valued scholarly quality of a report was 
not always the same as the value to make a comment. When reports were regarded as 
ordered by the personal sequential ranking, the price of auction was comparable to a 
node selection in this study. Therefore, the distribution of nodes would have uniformi-
ty in degree.  
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5 Discussion 
5.1 Connections of Scored Comments 
Figure 6 shows the connections among scored comments in the comment sessions 
of the experimental group. This social graph included 20.7% of all comments. These 
comments were posted in e-Learning and recognized as the product of self-directed 
learning. Thirteen of the comments were of outstanding quality and the related com-
munity size was 29; when we considered all of the scored comments, these comments 
covered 59 students. This represented most students involved in the scholarly com-
munity but a concentration to a specific node was not observed. In addition, students 
of higher degree did not always have outstanding comments. 
 
Fig. 6. Social graph of comment session communication from the experimental group. 
Node size is proportional to the degree and edge width is proportional to the score value 
of a comment. Opacity is filtered to highlight scored edges.  
5.2 Characteristics of Observed Fused-Network  
 
Fig. 7. Connections in comment sessions from the experimental group. 
Mapping cluster coefficient to the X-axis and comment score to the Y-axis (using loga-
rithmic mapping). Red-colored edges indicated scored comments and gray-colored edg-
es show comments of no score. Edge width is proportional to the score value the com-
ment received. Node size is proportional to the final examination score. 
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In a social graph, the clustering coefficient is a property of a node that confers its 
connectivity to neighboring nodes. If the neighboring nodes are fully connected, the 
cluster coefficient is 1; a value close to 0 reflects a lack of connections in its neigh-
borhood. In our social graph of the experimental group, the average cluster coefficient 
was 0.19, which was relatively low (Table 4) and most nodes that produced higher 
scores in the comments were around this number (Figure 7). Therefore, the network 
pattern of the comment sessions resembled that of a random network. On the other 
hand, many nodes associated with higher scores in the final examination existed in the 
low-scoring area of the comment evaluation. However, there was few low-scoring 
nodes in the final examination evaluation in the area nodes that scored highly in the 
comment evaluation.  
Taken together, these results demonstrated that the final examination could be the 
fundamentals for applied competencies in the comment session, but higher scores in 
the final examination did not always translate to effective actuation of scholarly per-
formance in the comment session.  
5.3 Overall Effects of the Communication Jigsaw  
The following is a summary of the effects of the Communication Jigsaw, particu-
larly for the experimental group. 
 
Distinctive Features 
• The Communication Jigsaw encouraged the formation of a scholarly community of 
students in the unstructured and spontaneous communication environment provid-
ed by the comment session. 
• Practical ability was an important element in the comment session, where learning 
was not aimed at acquiring fundamental skills and knowledge but, instead, at inte-
grating their understanding and facilitating deeper comprehension.  
• The comment session required students to increase their motivation. This part of 
the Communication Jigsaw capitalized on how spontaneous self-directed learning 
happens. 
Observed Benefits 
• The comment session enabled the identification and extraction of outstanding stu-
dent performance. 
• The comment session embodied the distinct distribution of degrees and scores 
(weighted degrees) that are characteristic of social communication, where the dis-
tribution no longer conforms to a Gaussian pattern.  
• The comment session elucidated critical competencies to find information beyond 
what the students knew at that time.  
• Learning through the comment session frequently includes searching and accessing 
unknown information in cyberspace. This is the potential benefit to using e-
Learning in the comment session. 
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• Ties of scholarly comments covered connections between almost all of the stu-
dents. This meant that even if only a portion of the students showed valuable
scholarly performance, this learning was connected to all students.
• The Communication Jigsaw enabled finding and analyzing the process of forming
hubs and cliques within the scholarly community.
Future Considerations
• No remarkable aggregation to a specific node was observed in this study. However,
this environment allows heavy users, influencers, and social butterflies to serve as
hubs. In the future, continuous trials and monitoring will be needed.
• Students with the top examination score, the top comment score, and the top report
score were not the center of communication. In fact, the target competencies of
each evaluation were different, but the observed discrepancy requires further anal-
ysis to fully understand latent relational factors.
• The majority of comments showed dry communication of consent, praise, and
impression, and 20% of the comments showed scholarly performance through
primitive inquiry. This rate of 20% echoes the Pareto principle [32, 33] of only a
few occupying major portions, but since scored comments covered most students
in the course, further investigation is required to clarify the characteristics of the
scholarly communication engendered by this novel approach.
The Central Council for Education in Japan reported a curriculum change in 2012
and active learning has since formed the basis of the next culture of education [34]. 
From this perspective, three major education enhancements have been defined for 
active learning: self-directed, interactive, and deep learning [35].  
On the other hand, cooperative learning is an important component of active learn-
ing that structures students into groups with defined roles for each student and a 
shared task for the group to accomplish [36]. Therefore, the jigsaw technique has been 
frequently used in contemporary lesson planning. 
However, a crucial question remains: 
In the jigsaw-based learning process, can each student achieve self-directed 
deep learning?  
It is demanded of educators that they teach by designing and associating both the 
teaching setting and settings that require students to think, judge, and express their 
knowledge [37]. In addition, using acquired skills and information, they need to de-
velop a multifaceted, deep understanding of important concepts. Online activities, 
including comment sessions, could help realize access to multifaceted information 
and actualize complex, effective learning. Regarding theory, connectivism purports 
that learning and knowledge rest in access to a diversity of opinions [38]. Thus, the 
Communication Jigsaw represents a comprehensive method that challenges an inte-
gral part of active learning to engage the triad of self-directed, interactive, and deep 
learning styles in its process. 
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